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ferential loop with the stay only located within a segment
short of the circumference of the loop.
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1
ORTHOPEDIC DEVICE, USE OF
ORTHOPEDIC DEVICE AND METHOD FOR
PRODUCING SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority from U.S.
provisional application Ser. No. 61/498,831, filed on Jun. 20,
2011. The entirety of the contents of this priority application
is incorporated herein.

This application incorporates by reference the entirety of
the following documents: U.S. patent application Ser. No.
12/353,555, filed on Jan. 14, 2009 and published as U.S.
patent application publication No. 2009/0124948 A1, U.S.
Pat. No. 8,172,779, granted on May 8§, 2012, U.S. Pat. No.
7,597,672, granted on Oct. 6, 2009, and U.S. Pat. No.
7,198,610, granted on Apr. 3, 2007.

FIELD OF ART

The embodiments of this disclosure are directed to ortho-
pedic devices, particularly to a hip orthosis for treating the
hip and the use thereof, and to methods used to produce the
orthopedic device.

BACKGROUND

Hip orthoses may be used for preventing hip dislocation,
and provide early mobilization after hip surgery while
minimizing post-surgical complications. Certain surgical
operations include hip joint replacements or complete or
partial revision surgery, and hip arthroscopy. These orthoses
can be used to reduce the length of hospitalization and
rehabilitation, and the total period for convalescence. Hip
orthoses may also be used to treat persistent hip pain and
non-operable hip deformities.

Prophylaxis or hip dislocation is a problem that occurs
when the femoral head is displaced in the acetabulum or the
hip socket. Typically, after hip surgery, a hip orthosis is
needed for immobilization and support to aid in rehabilita-
tion by preventing such a dislocation again.

The head of the femur meets the pelvis as the acetabulum
and forms the hip joint. The head of the femur (“femoral
head”) and the acetabulum form as a ball-and-socket joint
that allows for flexion, extension, abduction, adduction and
circumduction. The hip is arranged for weight bearing, and
there are connective ligaments for supporting the hip joint.

Known hip orthoses used to prevent hip dislocation
typically may have an adjustable hinge which only allows
for rotation of the upper leg about the hip joint in forward
and backward directions. These hip orthoses have the draw-
back of failing to provide a dynamic abducting force on the
leg throughout an entire range of motion. In other words, the
abducting force may be provided while standing, but is not
applied when sitting. Because the conventional orthoses
hold the leg in abduction rigidly, this may lead to abnormal
gait patterns and compliance issues.

SUMMARY

The hip orthosis according to this disclosure is a directed
to an orthopedic device in the form of a hip orthosis that may
be used to protect primary arthroplasty patients at risk of
dislocation, hip revision, recurrent dislocations, inoperable
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hip abnormalities or for preventative use in everyday living.
Certain embodiments may also be used to treat osteoarthritis
of the hip.

Embodiments of the hip orthosis described herein secure
and control the femoral head in the acetabulum by providing
a dynamic force on the leg and hip socket to prevent
dislocation and treat instances of osteoarthritis. This
dynamic force mechanism follows the anatomical motion of
the hip joint by maintaining the prescribed flexion and
extension restrictions. Moreover, features of the hip orthosis
attribute to a more stable and versatile orthosis over con-
ventional braces.

The hip orthosis allows for dynamic abduction due to a
hinge-free design. The hip orthosis includes a spring steel
rod arranged to exert a dynamic abduction force to the leg
throughout the range of motion of the user, even while
sitting. A sliding joint is included which follows the ana-
tomical motion of the hip joint while maintaining flexion
and extension restrictions.

The hip orthosis has a low profile configuration which
offers improved comfort, cosmesis and patient compliance.
The hip orthosis is preferably modular in that it provides
optimal user fit and a reduction in inventory stock levels.

In an embodiment of the disclosure, an orthopedic device
such as a hip orthosis, may include an elongate and rigid or
semi-rigid strut assembly, an arcuate cuff pivotally secured
to the strut assembly, and a strap securing to the cuff and
forming an adjustable circumferential configuration there-
with.

The device may include a rotational mechanism for
locking the location of the cuff relative to the strut assembly.
One of the cuff or the rotational mechanism may include a
plurality of spaced protrusions arranged to place the cuff at
a plurality of preselected angles relative to the strut assem-
bly. The device may have a mounting clip attached to the
cuff coupling to the strut assembly and permitting rotation of
the cuff relative to the strut assembly.

The cuff may be flexible and is preferably rotatable to
right or left leg configurations relative to the strut assembly.

The device can have a tensioning device mounted on the
cuff and coupled to the strap. The tensioning device is
preferably arranged for incrementally adjusting the circum-
ference of a circumferential configuration formed by the
strap and the cuff. A first end of the strap secures to the
tensioning device and a second end of the strap couples to
the cuff. The strap may include a mounting bracket securable
to an opening formed by the cuff.

A method according to the disclosure is provided for
using the tensioning device to adjust a circumferential
configuration in an orthopedic device. Alternatively, the
tensioning device and cuff and strap arrangement may be
used in a variety of different orthopedic devices and not
exclusively for hip orthoses.

The device may additional include a soft-good assembly
connected to the strut assembly. The soft-good assembly
may have a flexible stay embedded within with a plurality of
layers. The soft-good assembly is adapted to form an adjust-
able circumferential loop with the stay only located within
a segment short of the circumference of the loop. The
soft-good assembly may define a pocket and a plate can be
located adjacent to or spaced away from the pocket. The
plate can depend from the strut assembly. The plate may be
mounted at a first end of the strut assembly, and the cuff is
mounted on a second end of the strut assembly.

A method according to the disclosure is provided for
forming the soft-good assembly inclusive of the flexible stay
and a plurality of textile layers surrounding the stay.
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The numerous advantages, features and functions of the
various embodiments herein will become readily apparent
and better understood in view of the following description
and accompanying drawings. The following description is
not intended to limit the scope of the hip orthosis, but instead
merely provides exemplary embodiments for ease of under-
standing.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
present invention will become better understood with regard
to the following description, appended claims, and accom-
panying drawings where:

FIG. 1A is a perspective view showing an embodiment of
a hip orthosis frame.

FIG. 1B is a perspective view showing the hip orthosis
frame of FIG. 1A and a soft-good assembly for use with the
hip orthosis frame.

FIG. 1C is a schematic view showing adjustment of the
hip orthosis of FIG. 1A.

FIG. 2 is a detailed perspective view of the pelvic
engaging part belonging to the soft-good assembly of the hip
orthosis in FIG. 1B.

FIGS. 3A-3D are schematic views showing steps for
assembling for preparing a textile laminate for use in the
pelvic engaging part of FIG. 2.

FIGS. 4A-4C are perspective views of an exemplary
embodiment of a thigh cuff assembly for the hip orthosis of
FIG. 1A.

FIGS. 5A-5C are perspective views showing a variation
of the thigh cuff assembly according to the hip orthosis of
FIGS. 4A-4C.

FIGS. 6A-6D are perspective views showing a variation
of the thigh cuff assembly according to the hip orthosis of
FIGS. 4A-4C.

In the various figures, similar elements are provided with
similar reference numbers. It should be noted that the
drawing figures are not necessarily drawn to scale, or
proportion, but instead are drawn to provide a better under-
standing of the components thereof, and are not intended to
be limiting in scope, but rather provide exemplary illustra-
tions.

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

FIGS. 1A-1C illustrate an embodiment of the hip orthosis,
which incorporates some of the basic functions of the hip
orthosis taught in part in U.S. Pat. No. 7,597,672. According
to this embodiment, a hip orthosis 100 includes a hip plate
102 adapted to secure to the hip of the user and remain in
place with a pelvic strap assembly 112. The orthosis includes
a lower thigh cuff 104 adapted to secure to the thigh of the
user and remain in place with a thigh strap 114

A spring rod 106 connects the hip plate 102 and the lower
thigh cuft 104 to one another. A lower spring rod support 108
and an upper spring rod support 120 engage the spring rod
106. An upper thigh pad or shell 110 slidably engages the
spring rod 106.

The spring rod 106 is pivotally connected to the lower
thigh cuff 104. As for the hip plate 102, the spring rod 106
has an end portion inserted within the hip plate 102, and
slides side to side relative to the hip plate 102 with the
motion restricted by restriction stops 118, and flexion and
extension stops 116 limit movements of the hip plate 102
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and spring rod 106 relative to one another. The flexion and
extensions stops 116 and the restriction stops 118 are adjust-
able on the hip plate 102.

The stops are preassembled for the right hip and range of
motion of 0° extension to 70° flexion. If the hip orthosis is
fitted for the left hip and the range of motion restriction is
adjusted, the restriction stops and the flexion/extension stops
can be placed in the correct location. Two restriction stops,
one flexion stop and one extension stop, are arranged to
restrict the range of motion. Guides may be provided on the
inside and outside portions of the hip plate for reference,
however the resultant flexion and extension angle should be
verified to assure that the correct is angle is set.

If the desired angle is between 0° and 70°, the restriction
stops are placed in two inner openings (closest to the spring
rod). If the desired angle is between 60° and 90°, the
restriction stops are placed in two outer openings (farthest
from the spring rod). The flexion/extension stops are placed
according to indicia on the inside and/or the outside of the
hip plate.

As depicted in FIG. 1C, the upper thigh pad 110 is
adjusted up and down by sliding along the spring rod 106 by
loosening the upper spring rod support screw 128 and
maintaining the upper and lower spring rod supports 120,
108 together. The lower spring rod support 108 can be
pivotally drawn away from spring rod 106 at the pivot point
126. The locking screw 124 maintaining the upper thigh cuff
110 can be loosened so as to permit movement thereof.

The hip plate 102 is placed into an opening of the pelvic
strap assembly 112. The pelvic strap assembly 112 has a side
formed from stretchable material which should face out-
wardly so it can conform to the flexion and extension stops
116, and restriction stops 118. When positioning the hip
orthosis on the user, the pelvic strap assembly 112 may
include indicia arranged to be align directly superior to the
greater trochanter of the user’s femur. The indicia is then
aligned with the top of the strap with the tip of the iliac crest.

The pelvic strap assembly 112 includes a finger pocket at
one end thereof in which the user places fingers or a hand.
The strap is then wrapped around the pelvis. The pelvic strap
assembly 112 includes an inner strap having first and second
ends with the first end portion which is secured to an
opposed second end portion of the pelvic wrap. An outer
strap generally overlapping the inner strap is then secured to
a surface over at least one of the first and second end
portions.

An embodiment of the pelvic strap assembly 112 is
illustrated in FIG. 2. According to this embodiment, the
pelvic strap assembly 112 includes an outer strap 220
generally provided in the center of the pelvic strap assembly
112 to facilitate tightening of the orthosis about the pelvis of
the user. Preferably, the outer strap 220 is foldable along a
panel portion 210 adapted to receive the hip plate or a panel
extension 230. The outer strap 220 can be secured to the
panel portion 210 or the panel extension 230 using fastening
members well known in the art, i.e., hook and loop fasteners,
straps, buttons, pins, buckles. The pelvic strap assembly 112
defines a pocket 250 adapted to receive the hip plate.

The pelvic strap assembly 112 can be wrapped about a
user’s torso by first taking first and second end portions 235,
236 and securing these end portions to one another (via
suitable fasteners such as hook and loop) so as to position
the pelvic strap assembly 112. Suitable pockets 260 may be
provided at either of the end portions to allow the user to
place fingers or a hand therein rather than requiring grasping
of the end portions 235, 236. The outer strap 220 can then
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be used to tighten over the extension panel to assure that the
pelvic strap assembly 112 is secure over the user’s waist.

In a variation, the extension panel 230 of the pelvic strap
assembly 112 is a molded laminated textile. In one variation
of the hip orthosis 100, the extension panel 230 prevents
rotating and folding of the pelvic strap assembly 112 by
including a stay 240 selectively positioned in the custom
molded laminated textile. The hip plate 102 may be located
adjacent to or spaced away from the stay 240 and depending
from the strut assembly.

The stay 240 can be made from ethylene vinyl acetate
(EVA) or similar flexible and resilient material and polyester
fabric which is used as a backing layer. The stay 240
provides support for the soft good material of the pelvic
strap assembly 112 while having sufficient flexibility to
tighten the brace when the hip orthosis 100 is worn.

FIGS. 3A-3D disclose an exemplary process for manu-
facturing the extension panel 230 using a heat press process.
According to this method, a top plate having a protruding
shape in the shape of a textile material is initially clamped
to the top side of a heat press. A bottom plate 312 is then
clamped to the bottom side of the heat press and has a recess
314 in a shape to fit the textile material. The different layers
are then layered in the recess of the bottom plate in a
predetermined order.

As seen in FIG. 3 A, the layering occurs by first placing a
first, bottom textile layer 310 in the recess of the bottom
plate. Next, as seen in FIG. 3B, a polymeric stay 340 is
placed in a pre-determined and preselected area on the first
textile layer 310.

The selection of the stay 340 is determined by the specific
functionality that is to be accomplished. According to one
variation, the stay 240 can be positioned along an end of the
extension panel 230 to prevent rotation and folding of the
extension panel 230.

As seen in FIG. 3C, after the stay 340 is positioned in the
preselected position, an adhesive layer 316 is placed over the
stay and the textile bottom layer. Finally, as seen in FIG. 3D,
a second, top textile layer 318 is placed over the combined
structure.

The heat press is then heated and pressed together by
clamping, pressing, or similar means of applying pressure.
The heating of the press effectively melts the adhesive to
bind the layers together with the positioned stay 340 to form
the extension panel 230.

The stay is a shaped piece of polymeric material and is
placed between layers of textile, such as Lycra and a layer
of foam. The layers are adhered together during lamination
with an adhesive, such as PELLON. The lamination is
carried out by layering the textile layers’ polymeric material
before heating and pressing the layers together. The method
is not limited to using polymeric materials, but may employ
metal or composite stays.

In conventional textile production, such as lamination,
there is typically an equal area of textile, sheet material and
textile. This causes the end material to have similar prop-
erties over the entire area. Through this method, custom-
made shapes made from a polymeric material are preferably
used, however it is also envisioned to use materials such as
metals and composites for the stay. This method is advan-
tageous in that it is possible to place the stay in localized
areas of the laminated textile thereby reducing the overall
effect on the user. This makes it possible to a larger degree
control the effect of the inserted part.

If the stay is arranged to overlap the spine, then the
material selection is made so that the stay is sufficiently soft
to avoid any major disturbances. For example, the stay may
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be 1.5 mm, and selected on to as a softer material over the
standard material properties of a polyethylene sheet having
a thickness of 1 mm. The thicker stay of 1.5 mm was found
to improve the lamination process over a thinner yet harder
material and thickness.

The method for manufacturing the extension panel can
also be used in any of the other components of the hip
orthosis so as to provide reinforcement to various portions of
the soft-good components of the hip orthosis. Additionally,
the custom molded textile provides the seamless insertion of
a stay in a textile product to reduce the risk of external edges
or bindings that can irritate the skin. This method of insert-
ing the stay reduces the risk of the movement of the stay by
having the stay integrated and securely located between the
textile layers. Moreover, the extension panel can also be
optionally bound with stitching to reinforce the laminated
textile material.

It will be understood that this method is not limited to a
hip orthosis, but may be extended to a variety of applications
of articles, including shoes, apparels, bags, packs, or similar
article having edges or bindings that may irritate the skin.

FIGS. 4A-4C illustrate an embodiment of a thigh cuff
assembly 410. The thigh cuff assembly 410 can be attached
to the user’s leg by using a strap capable of being wrapped
around the user’s thigh, or a lower thigh bandage made from
spandex, nylon, or other similar material or combinations
thereof.

In the embodiment shown in FIG. 4A, the thigh cuff
assembly 410 is capable of pivoting about an axis by a
rotational mechanism to allow the repositioning of the
spring rod between a right side/hip assembly and a left
side/hip assembly. This is accomplished by first disengaging
a button lock 420 located along tracks 430 on the outer
surface of the thigh cuff assembly 410.

As illustrated in FIG. 4C, once the button lock 420 is
released, the thigh cuft assembly 410 is additionally pro-
vided with a depressible flange 440 engaging a locking
mechanism 450. When the flange 440 is depressed, the lock
460 moves out of its locked position in the locking mecha-
nism 450, wherein the locked position, the lock 460 keeps a
rotational mechanism 470 fixed to prevent rotation.

Once the lock 460 is moved from the locked position, the
rotational mechanism 470 is released and allowed to freely
rotate 360 degrees. When the thigh cuff assembly 410 is
rotated about 180 degrees, i.e., the thigh cuff is repositioned
from a right side/hip assembly to a left side/hip assembly,
the depressible flange 440, which is made from a flexible
material, returns to its unloaded state. In other words, the
depressible flange 440 can automatically place the lock 460
back into the locked position in the locking mechanism 450
when properly positioned.

FIGS. 5A-5C illustrate a variation of a thigh cuff assem-
bly 500. According to this variation, the thigh cuff assembly
500 includes a shell 502 adapted to secure to the thigh of the
user. A mounting clip 504 is rotatably secured to the shell
502 to allow for the thigh cuff assembly to be adapted for
either right or left legs, as indicated by indicia 520, 522. The
clip 504 includes a bracket 506 for pivotally securing to the
spring rod.

The clip 504 rotates about an aperture 508 formed gen-
erally centrally therethrough, and corresponding to aperture
510 formed on the shell 502, with an appropriate fastener
securing the clip 504 to the shell 502. The clip 504 defines
a plurality of recesses 512 arranged in an arcuate pattern and
are located on opposed sides of the clip on a surface facing
the shell 502. The clip 504 also defines upper and lower
elongate, arcuate recesses 516 corresponding to right or left
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configurations of the clip 504. The shell 502 defines a
plurality of protrusions 518 arranged in arcuate, upper and
lower patterns and generally corresponding in location to the
elongate recesses 516 when the clip is configured in right or
left configurations.

The protrusions 518 serve as semi-rotational brakes to
prevent the clip from freely rotating, however some free
movement is allowed by the combination of the recesses
512, 516 and the protrusions or semi-rotational brakes 518.
The clip 504 can rotate in either rotational directions A, B so
as to adjust relative to the shell 502 for adaptation of the hip
orthosis in either right or left leg configurations.

When fitting the hip orthosis on the user, the lower thigh
cuff assembly is to have a longer portion 526 of the shell 502
positioned toward the anterior aspect of the user’s leg. The
longer portion 526 is on a first side of the mounting clip
region 514, and thus the strut assembly, and is in contrast to
a shorter portion 524 on a second side of the mounting clip
region 514. The orientation of the cuff depends on whether
the brace is being fitted for a right or left hip. The user or
clinician fitting the brace can refer to the indicia to assure
proper orientation and assembly of the lower thigh cuff.

FIGS. 6A-6D illustrate another embodiment of a thigh
cuff assembly 600 for use with the hip orthosis according to
FIGS. 1A-1C. In many orthoses, certain cuff assemblies are
found to be difficult to reach, particularly for infirm users,
complicated to strap, and lack abilities for sizing changes. At
least in a hip orthosis, a thigh cuff assembly may have an
abduction force in a spring member that makes it difficult to
don and difficult to achieve a desired level of tightness.

According to the embodiment of FIGS. 6 A-6D, the thigh
cuff assembly 600 includes a trimmable cuff 602 secured to
a leg strut or spring assembly 604, as discussed above in
reference to the hip orthosis, and further includes a tension-
ing device 606 on a first side 625 of the spring assembly and
adapted for adjusting the tension and therefore tightness of
the thigh cuff assembly 600 on the user’s leg. The tensioning
device 606 may be a dial tensioning device coupled to a
cable assembly 608 attached to a strap 612, and permits
incremental adjustment of the strap 612 relative to the cuff
602. A suitable cover 610 may be provided to at least cover
the cable assembly and at least part of the thigh cuff, and has
cut-outs 620 for providing access to the tensioning device
606.

A first end of the strap 612 is secured to a cable guide 628
which includes a channel 630 for receiving the cable assem-
bly. As a first end of the strap 612 secures to the cable
assembly 608, a second end of the strap 612 includes a
bracket 614 and attachment element 616 which is adapted to
secure to an opening 632 formed by the cuff 602 on a second
side 626 of the spring assembly 604. The bracket 614 may
be removed from the opening 632 to thereby allow for quick
decoupling of the second strap end from the cuff.

By securing the bracket 614 to the cuff 602, the thigh cuff
assembly forms a circumferential cuff assembly for firmly
securing to the leg of a user. The tensioning device permits
the user to easily grasp and adjust the strap, and thus adjust
the tension in the strap despite the abduction force in the
spring assembly. Only one hand is needed once the strap
bracket is secured to the cuff. Moreover, the cuff is trim-
mable, and is preferably formed from a trimmable polymeric
material so as to allow for customization of the cuff.

The tensioning device may be configured in any manner
known to one having ordinary skill in the art. An example of
various tensioning devices may be found in U.S. patent
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application Ser. No. 12/466,597, filed on May 15, 2009, and
incorporated herein by reference. An example of brackets
and straps may be found in U.S. Pat. No. 7,198,610, granted
on Dec. 21, 2005, and incorporated herein by reference.

The strut or spring assembly 604 may be pivotally secured
to the cuff 602 by pivoting connection formed of a protru-
sion 622 formed on the strut or spring assembly and a
bracket 624 formed by the cuff. Of course, the strut or spring
assembly may be secured in any other manner described in
other embodiments discussed herein.

In accordance with a method for adjusting the circumfer-
ential configuration of the strap and cuff, the user or clinician
incrementally adjusts the tensioning device among a plural-
ity of preselected levels such that a first end of the strap
secures to the tensioning device and a second end of the
strap couples to the cuff. The combination of the cuff and the
strap form a continuous circumferential configuration.

While the foregoing embodiments have been described
and shown, it is understood that alternatives and modifica-
tions of these embodiments, such as those suggested by
others, may be made to fall within the scope of the invention.
Moreover, any of the principles described herein may be
extended to any other orthopedic devices or other types of
articles requiring similar functions of those structural ele-
ments described herein.

The invention claimed is:

1. An orthopedic device, comprising:

an elongate and rigid or semirigid strut assembly having

a first end portion defining a width;

a hip plate engaging the first end portion of the strut

assembly;

an arcuate cuff pivotally secured to the strut assembly at

a second end portion of the strut assembly and adapted
for a lower thigh, the arcuate cuff having a longer
portion and a shorter portion on opposed sides of the
strut assembly;

a strap securing to the arcuate cuff and forming an

adjustable circumferential configuration therewith; and

a mounting clip attached to the arcuate cuff, the mounting

clip coupling to the strut assembly and permitting
rotation of the arcuate cuff relative to the strut assembly
at a single pivot axis; wherein the mounting clip rotates
about an aperture formed centrally therethrough and
corresponding to an aperture formed on the arcuate cuff
with a fastener securing the mounting clip to the
arcuate cuff such that the arcuate cuff is rotatable via
the fastener relative to the strut assembly by at least 180
degrees to allow for the arcuate cuff to be adapted for
either right or left legs according to indicia provided on
the arcuate cuff, such that the longer portion of the
arcuate cuff is adapted for placement over an anterior
aspect of a leg in both right and left leg configurations.

2. The orthopedic device according to claim 1, further
comprising a tensioning device mounted on the arcuate cuff
and coupled to the strap, the tensioning device arranged for
incrementally adjusting a circumference of the circumfer-
ential configuration.

3. The orthopedic device according to claim 2, further
comprising a covering, the tensioning device having a cable
coupling the tensioning device to the strap, the covering
extending over the cable and the arcuate cuff.

4. The orthopedic device according to claim 2, wherein a
first end of the strap secures to the tensioning device and a
second end of the strap couples to the arcuate cuff.
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